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MODULAR OZONE GENERATOR SYSTEM

FIELD OF THE INVENTION

The present invention relates to ozone generators adapted
for ozone generation by subjecting oxygen to a high-
frequency alternating current (AC) of high voltage over a
dielectric medium. More precisely, the invention relates to
an ozone generator system wherein a multitude of plate type
ozone generators are arranged 1n a block and wherein one or
several blocks may be comprised in a modular ozone
generator system.

BACKGROUND

Ozone has highly oxidising properties and 1s used, prei-
cerably 1n diluted form, for sterilisation of water. For
example, sewage water can be treated with the aim of
decomposing or eliminating environmentally or health haz-
ardous substances therefrom, as well as removing unpleas-
ant odours from the water, and drinking water can be
pre-treated with the 1ntention of improving the quality of the
water. Other areas of use are ¢.g. as a bleaching agent in the
paper 1ndustry, for air cleaning and for performing certain
oxidation reactions within organic chemaistry.

Ozone 15 produced by letting oxygen, or a gas rich 1n
oxygen, pass through an electrical discharge. Oxygen or an
oxygen-rich gas 1s thereby allowed to flow through a cham-
ber 1n an ozone generator, said chamber being defined either
by two co-axial tubes, or a series of plates, between which
tubes or plates an electrical discharge 1s taking place. In this
description, the terms space and chamber are used as
denomination for the same thing, 1 €. the location inside the
ozone generator where existing oxygen or oxygen-rich gas
1s converted 1nto ozone. The first mentioned type of ozone
ogenerator 15, for industrial purposes, very large and bulky,
and difficult and costly to manufacture and maintain. The
second type of ozone generator, here called the plate type, 1s
less demanding 1n terms of economy and space. As the
demand for reliable, large capacity ozone generators tends to
increase, plate type ozone generators are often arranged on
top of each other 1in blocks, whereby larger ozone generator
systems can be obtained. Some examples of such ozone

generator systems are disclosed in WO 97/01507 by
Arlemark, and 1n U.S. Pat. No. 5,435,978 by Yokomi.

One problem associated with ozone generators 1s con-
nected with the chamber, in which oxygen in the form of
OXygen gas or a gas rich 1 oxygen 1s converted 1nto ozone,
having at least one delimiting surface made of a dielectric
material, a so called dielectric. This dielectric 1s used for the
purpose of generating a corona during the discharge between
a high-voltage electrode and ground, and normally consists
of a ceramic or glass material. Pressure variations 1n the gas
fed 1into the chamber, for example caused by pressure shocks
in the system when the gas supply 1s switched on or off, will
generate high strains 1n the ceramic material, entailing a risk
of cracking 1t. This problem naturally also tends to 1ncrease
if, with the aim of increasing the capacity, an increased
pressure of the introduced oxygen gas 1s used. If,
furthermore, there 1s an 1mbalance 1n pressure and/or flow
between different generators, and between the inlet and
outlet ports of the individual generators, the stress upon the
total system will be even higher. In ozone generator systems
arranged 1n blocks, 1t 1s a further problem 1f the entire system
has to be closed down 1f one generator breaks down.

Another problem 1s associated with the very reactive
properties of the ozone entailing a tendency for hoses and
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rubber seals to deteriorate and cause leakage. This applies
for example to the seals and gas lines required 1n connection
with the oxygen inlets and the ozone outlets. In ozone
generator systems having several generators 1n a block, this
problem will become especially obvious, as at least one 1nlet
and one outlet 1s required for each generator.

Another problem connected to large ozone generator
systems 1s that they have to be arranged at the location where
the ozone 1s to be used, due to the short life span of the ozone
before 1t dismtegrates. As a consequence of the ancillary
equipment, such as the connections required for oxygen,
ozone and cooling water, having to be constructed on site,
the cost of installation tends to become very high.

OBJECT OF THE INVENTION

A general object of the present invention 1s to provide an
ozone generator that eliminates the problems of the known
art.

An aspect of this object, using an arrangement of an ozone
generator system 1in which generators are arranged 1n blocks,
1s to 1ncrease the productivity and improve the efficiency
compared to known ozone generator systems, and, beyond
that, prevent parts of the device from being damaged or to
degenerate due to vibrations and shocks encountered during
operation, caused by pressure shocks and excessive pressure
in the introduced gas, the electrical discharges 1n the gen-
erator chambers, or uneven gas or coolant flows.

Another aspect of this object 1s to provide a design of a
block type ozone generator system adapted for easy
maintenance, and arranged so as to be minimally sensitive to
the reactive effect of the ozone.

A further aspect of this object 1s to provide an ozone
ogenerator system designed in such a way that existing
moisture 1n the introduced gas 1s expelled from the system
during operation.

Still another aspect of this object 1s to provide a design
allowing easy de-aeration of the system coolant.

Still another aspect of this object 1s to provide a design
climinating differences 1n pressure and flow within the
ozone generator system.

Still another aspect of this object 1s to provide a design
allowing easy checking of seals in the gas system.

SUMMARY OF THE INVENTION

Consequently, the present 1nvention relates to an ozone
generator system 1n which a multitude of plate type ozone
ogenerators 1s arranged adjacent to each other 1 a block.
Each ozone generator comprises a high-voltage electrode, a
oround electrode and a dielectric, and a chamber, located
between said electrodes, for converting oxygen to ozone by
a corona discharge between said electrodes over said dielec-
tric. Further, each chamber 1s provided with an inlet for
oxXygen or an oxygen rich gas and an outlet for ozone. Said
ozone generators are arranged 1n a block rack adapted for
fixing the ozone generators 1nto said block, said block and
block rack defining a block module. The invention is char-
acterised by said block rack comprising an mlet port adapted
for the introduction of oxygen and an outlet port adapted for
the discharging of ozone created through conversion 1n the
generators comprised 1n the block module. A multitude of
first conduits, each running between said inlet port and one
chamber 1nlet, and a multitude of second conduits, each
running between said outlet port and one chamber outlet, are
provided within said block rack.

By providing conduits within the block rack, running to
and from all generator chambers 1n the block module, no
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hoses will be needed, and the number of seals required will
be reduced, as conduit junctions can be arranged entirely
without joints. Through providing said conduits in such a
manner that the distance between the block rack inlet and
outlet will have the same length, regardless of which gen-
erator the introduced gas passes through inside the module,
an even gas flow and an even gas pressure 1s achieved
through parallel connection, securing an increased reliability
of operation and allowing operation with an increased gas
pressure.

BRIEF DESCRIPTION OF THE DRAWINGS

The mmvention will be described 1n further detail below,

with reference to the drawing figures 1llustrating a preferred
embodiment of the invention.

FIG. 1 1llustrates a preferred embodiment of an ozone
generator system; and

FIG. 2 1s a hierarchical illustration of the system of FIG.
1.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 shows an ozone generator system 1 according to
the present 1nvention, comprising a multitude of plate type
ozone generators 2 arranged adjacent to each other 1n blocks
3. Even if only some of the generators and the blocks 1n the
figure are provided with reference numbers, with the aim of
making the figure as clear as possible 1t 1s clearly shown 1n
the figure that the illustrated embodiment of the ivention
comprises three blocks 3, each comprising six generators 2.
Likewise, it should be understood that the person skilled 1n
the art could easily modify the proposed embodiment into
containing an arbitrary number of blocks comprising an
arbitrary number of generators. Thus, the illustrated pre-
ferred embodiment 1s solely to be regarded as an example.

Each ozone generator 2 comprises, 1n a not shown but
well known manner, a high-voltage electrode, a ground
electrode and a dielectric and, a chamber, located between
said electrodes, for converting oxygen into ozone by a
corona discharge between said electrodes over said dielec-
tric. Further, each chamber 1s provided with at least one 1nlet
for oxygen or an oxygen-rich gas and at least one outlet for
ozone. There are several different designs of plate type
generators available 1n the market, and the specific design of
the 1ndividual generator 1s not essential to the invention.
However, 1t 1s to be understood that all generators 2 within
the system 1 are of the same type and size. The illustrated
generators are circular, but 1t should be understood that an
arbitrary shape could be applied to the invention, e.g. oval,
triangular, square, rectangular, pentagonal, etc.

Said ozone generators 2 are arranged 1n a block rack 4 for
cach block 3. In the simpliﬁed and exemplifying figure, each
block rack 4 comprises two crossbars. It will be understood
that numerous different manners of arranging the block rack
are concelvable, and that the 1llustrated example 1s not to be
understood as limiting, but 1llustrative only. In the figure,
only the lower block rack i1s provided with a reference
denomination, 1n order to enhance the clarity of the figure.
In a not shown manner, the block racks 4 mechanically afhix
the generators 2 mto a block 3. Together, the block 3 and the
block rack 4 define a block module 26. Characterising for
the vention 1s, that said block rack 4 comprises an inlet
port 5, adapted for introducing the oxygen gas, and an outlet
port, adapted for discharging the ozone, created through
conversion 1n the generators 2 comprised 1n the block

module 26. A multitude of first conduits 7, running between
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said mlet port 5 and each one chamber 1nlet, and a multitude
of second conduits 8, running between said outlet port 6 and
cach one chamber outlet, are provided within said block rack
4. With the aim of simplifying the figure, only the conduits
7 to, and 8 from, one generator 2 are shown, but 1t will be
understood that corresponding conduits will exist within the
block rack 4 for all generators 2 of the block module 26,
extending 1n parallel between the inlet port 5, the generator,
and the outlet port 6, respectively.

The block rack 4 thus serves both as a mechanically
retaining element for the block 3, and as an inlet and outlet
device for the generators 2 comprised in the block module
26. By providing conduits running to and from all generator
chambers within the block rack 4, no hoses will be needed,
and the number of seals required can be reduced, as junc-
tions within the conduits 7, 8 can be arranged entirely
without joints.

Furthermore, only one connection 5 for the introduction
of oxygen to the generators 2 comprised 1n the block module
26 1s needed, and only one connection for the ozone dis-
charge therefrom, which will reduce the number of seals as
well as warrant a reduced installation cost and an increased
reliability of operation.

Furthermore, both maintenance and troubleshooting are
simplified, as an entire block module 26 can be replaced and
be pressure tested for the detection of any leaks. In a
preferred embodiment, the conduits 7 and 8 at each genera-
tor connection further provided with a pressure sensor,
thereby further stmplifying troubleshooting as, by a pressure
test, one can immediately gather which one, if any, of the
ogenerators 2, that 1s leaking.

The total distance, from the inlet port § to the outlet port
6, via the generator and the conduits 7 and 8, has the same
length for each generator within a block module 26. Thus, all
generators 2 comprised 1n the block module 26 are con-
nected 1n parallel, having an equally long distance of flow
between the inlet port 5 and the outlet port 6, regardless of
which generator 2 the introduced gas will pass through.
Therefore, any pressure drops or pressure shocks within the
oas supplied to the block rack 4, preferably oxygen gas or an
oxygen-rich gas, or any irregularitics 1n the gas flow, will
tend to be levelled out and become equal 1n all chambers of
the generators 2 comprised in the block module 26. This will
result 1n the load on the different generators 2 comprised in
the system tending to be equal, no individual generator 2
thus running the risk of being subjected to highly excessive
stress. This will warrant an enhanced service life compared
to state of the art ozone generator systems.

Preferably, said block module 26 can be placed 1 a
module rack 9, adapted for supporting a multitude of such
block modules 26, the block modules 26 preferably being
removable from the module rack 9 by means of a simple
operation. From the drawing figure it 1s observable how
three block modules 26 are supported 1 a lymmg-down
arrangement by the module rack 9. The module rack 9,
together with the included block modules 26, form a module
system, corresponding to the ozone generator system 1
illustrated 1n the drawing figure. For each block module 26,
saild module rack 9 comprises a supply connection 10,
adapted for the supply of oxygen to said inlet port 5, and a
discharge connection 11, adapted for the discharge of ozone
from said outlet port 6. In the drawing figure, which 1s not
shown 1n detail, the inlet port 5 and the supply connection
10 are symbolically illustrated as one unit,but a person
skilled 1n the art will understand that the 1llustrated connec-
tion comprises both these elements. The same of course
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applies for elements 6 and 11. According to the invention,
sald module rack 9 has only one collective inlet port 12,
from which third conduits 13 are provided within the
module rack 9 up to each supply connection 10, and only one
collective outlet port 14, from which fourth conduits 15 are

provided within the module rack 9 up to each discharge
connection 11.

By providing said third 13 and fourth 15 conduits, to and
from all block modules 26 arranged in the module rack 9 of
the system 1, no hoses will be needed, and the number of
scals required can be reduced, as junctions within the
conduits 13, 15 can be arranged enfirely without joints.
Further more, only one connection 12 for the introduction of
oxygen to the block modules 26 comprised 1n the system 1
1s needed, and only one connection 14 for the ozone dis-
charge therefrom, which will reduce the number of seals as
well as warrant a reduced installation cost.

Preferably, said block modules 26 are designed to be
placed at correspondingly adapted locations 1n the module
rack 9, as illustrated in the figure, whereby the inlet ports 5
of the block racks 4 comprised in the block modules 26 will
be connected 1n an airtight manner to their respective supply
connections 10, and the outlet ports 6 will likewise be
connected 1n an airtigcht manner to their respective discharge
connections 11. As a result of this arrangement, a block
module 26 can easily be removed from the module rack 9,
whereby the connections 10 and 11 will preferably be
equipped with valves 1n order to close off the possibility of
oas flow communication therethrough. This will improve the
maintenance and repair possibilities, as one block module
will be quickly exchangeable for a new one. Furthermore,
the number of block modules 26 within the module system
1 can be easily decreased or increased according to the
required ozone production.

Like 1n the block rack 4, the conduits 13 and 15 1n the
module rack 9 are arranged 1n parallel, in such a way that the
distance from the collective inlet port 12 to the collective
outlet port 14 will be the same, regardless of which block
module 26 the introduced gas will pass through. The advan-
tages thereof are reflected 1n what has been stated above for

the individual block module 26.

In a preferred embodiment, each block module 26 com-
prises a block rack 4 supporting a lying-down block 3
comprising a multitude of ozone generators 2, and the
module rack 9 1s, according to the illustrated embodiment,
arranged for supporting a multitude of block modules 26,
located one above the other. This creates a module system 1
as 1llustrated 1n the figure. A person skilled 1n the art will
however understand that an arrangement with Standmg
blocks 3 could just as well be selected, and that the orien-
tation 1s not of any crucial importance for the invention.

In a preferred embodiment of the ozone generator system
according to the invention, the generators 2 comprised 1n the
block module 26 include coolant ducts provided i the
respective ground electrode, whereby a coolant inlet port 16
1s provided on said block rack 4, and a multitude of first
coolant inlet ducts 17, extending from said coolant inlet port
16 to the coolant ducts of each one generator 2 are defined
within said block rack 4, and whereby a coolant outlet port
18 1s provided on said block rack 4, and a multitude of first
coolant outlet ducts 19, extending from the coolant ducts of
cach one generator to said coolant outlet port 18 are defined
within said block rack 4. Through this arrangement, which,
in accordance with what has been discussed regarding the
cgas conduits, applies to all generators and provides an
equally long flow distance for the coolant, from the coolant
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inlet port 16 to the coolant outlet port 18, regardless of which
generator 1s passed, a parallel connection 1s achieved that
provides an even pressure and flow 1n the coolant system of
the entire block module 26.

Further, said module rack 9 for each block module 26
comprises a first coolant connection 20 for the inflow of
coolant to said coolant ducts via said coolant inlet port 16,

and a second coolant connection 21 for the outflow of
coolant from said coolant ducts via said coolant outlet port
18. For the sake of clarity, all coolant ducts are 1llustrated as
dot-dashed lines and rhomb-shaped connections and
junctions, while gas conduits are 1llustrated as continuous
lines and ring-shaped connections and junctions. As
described earlier, the block modules are easily removable
from the module rack 9, whereby the connections 20 and 21
will preferably be ec ulpped with valves 1n order to close off
the possibility of coolant flow communication therethrough.
This will improve the maintenance and repair possibilities,
as one block module 26 will be quickly exchangeable for a
new one. Furthermore, the number of block modules 26
within the module system 1 can be easily decreased or
increased according to the required ozone production.
According to the 1nvention, said module rack 9 has only one
collective coolant inlet port 22, from which second inlet
ducts 23 are provided up to each first coolant connection 20,
and only one collective coolant outlet port 24 to which
second coolant outlet conduits 25 are provided from each
second coolant connection 21. Similarly to what has been
described for the gas conduits 1n the module rack 9, the
proposed design will result in an equally long distance of
flow between the collective coolant inlet port 22 and the
collective coolant outlet port 24, regardless of which block
module 26 the coolant will pass through. This will warrant
an even pressure and flow 1n the coolant system of the
module rack 9.

By the arrangement shown in the drawing figure, where
the collective coolant outlet 24 1s arranged at the top of the
module rack 9, according to a preferred embodiment of the
invention, a suitable bleeding valve for the purpose of
removing, air from the coolant system 1s provided at the
coolant outlet 24.

The present invention will substantially reduce the instal-
lation cost for ozone generator systems comprising a mul-
titude of generators 2. By arranging the generators 2 into
blocks 3, retained by block racks 4 into block modules 26,
and arranging the block modules 26 mto module racks 9 1n
case several block modules are required, the ozone generator
system 1 can be ecasily enlarged in a modular manner. In
spite of this, the module system 1 will have only four
external connections, 12, 14, 22, 24. Of these, the connec-
tion 12 1s of course adapted for connection to a gas source,
preferably oxygen gas or an oxygen-rich gas, whereas the
connection 14 1s adapted for connection to a suitable ozone
line. A cooling water source can be connected to the con-
nection 22 and a cooling water dump or a return line to said
cooling water source to the connection 24. By the proposed
arrangement, time and cost are therefore saved when 1nstall-
ing the ozone generator system 1, at the same as the modular
design allows an unprecedented possibility for easy main-
tenance and trouble-shooting. The arrangement with con-
duits and junctions arranged in block racks and module
racks furthermore reduces the number of required seals and
hoses warranting increased service reliability. The arrange-
ment provided by the mmvention allows the ozone generator
system to work as a pressure reservoir, as there will be
substantially the same pressure 1n all parts of the gas system.
Through avoiding excessive pressures 1n parts of the system,
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for example due to pressure shocks or design-induced pres-
sure losses, a higher inlet pressure can be utilised, thus also
improving the conversion factor.

With an appropriate design of the module system 1 1t 1s of
course also possible to combine several module systems 1nto
a group, while still achieving only one inlet port and one
outlet port for oxygen/ozone and coolant, respectively. This
could for example be arranged by a separate ozone conduit
from one side of the module rack 9 to the other, for
connection of a collective gas discharge outlet belonging to
one module rack 9 to a collective gas discharge outlet
belonging to another module rack 9. In this manner a
modular system group can be obtained, comprising several
module systems 1. The modular design disclosed by the
invention can of course be confinued 1nto an unending
number of levels, and will make 1t very easy for an ozone
supplier to customise, 1n size, an ozone generator system for
a customer whilst still achieving a simple 1nstallation with a
minimum of external connections.

Purely hierarchically, and as shown 1n FIG. 2, the ozone

generator system according to the invention can be
described as follows:

1) A generator 2, comprising a gas chamber and a coolant
duct;

2) A block 3, comprising a multitude of generators 2,
placed adjacent to each other;

3) A block rack 4, comprising means for mechanical
fixation of a block 3, and connection means for parallel

supply and discharge of gas and coolant to each gen-
erator 2 of a block 3;

4) A block module 26, comprising a block rack 4 and a
block 3 arranged therein,

5) A module rack 9, comprising means for mechanical
fixation of block modules 26, and connection means for

parallel supply and discharge of gas and coolant to each
block module 26;

6) A module system 1, comprising a module, rack 9 and
a number of block modules 26 arranged therein;

7) A module system group, comprising several connected
module systems 1, said module system group exhibit-
ing only one 1nlet and one outlet port for gas, and one
inlet and one outlet port for coolant, respectively, for
the generators 2 comprised therein.

A supplier can thus offer an ozone generation arrangement
comprising only one generator 2, a block module compris-
ing several generators 2 arranged in parallel, a module
system 1 comprising several block modules 26 arranged 1n
parallel; or a module system group comprising several
module systems 1, and yet provide a system that on the one
hand allows an even pressure and flow both 1n the gas and
the coolant system, and on the other hand has only one
external connection of each type; 1.e. an inlet and an outlet,
for gas and coolant, respectively.

Preferred embodiments of the invention have been
described 1 detail, but 1t 1s still obvious that variations are
concelvable, within the scope defined by the appended
claims.

What 1s claimed 1s:

1. An ozone generator system 1n which a multitude of
plate ozone generators are arranged adjacent to each other in
a block, the plate ozone generators each comprising a
high-voltage electrode, a ground electrode and a dielectric,
and a chamber, located between said electrodes, for con-
verting oxygen to ozone by a corona discharge between said
electrodes over said dielectric, the chamber being provided
with an 1nlet for oXygen or an oxygen-rich gas and an outlet

10

15

20

25

30

35

40

45

50

55

60

65

3

for ozone, said ozone generators being arranged 1n a block
module comprising a block rack adapted for fixing the ozone
generators 1nto said block, said block rack comprising one
inlet port adapted for the introduction of oxygen, and,
provided within said block rack, a plurality of first conduits
running between said inlet port and a number of chamber
inlets, and one outlet port adapted for the discharge of ozone,
and, provided within said block rack, a plurality of second
conduits running between said outlet port and a number of
chamber outlets, wherein a tlow path 1s formed 1n each of
said generators between the inlet port and the outlet port, and
wherein the flow path length of the flow paths of each and
every one of the generators comprised 1n the block module
1s substantially the same.

2. The ozone generator system according to claim 1,
wherein said block module can be placed 1n a module rack,
adapted for supporting a multitude of such block modules 1n
an arrangement where the block modules are removable by
means of a simple operation, said module rack comprising,
for each of the block modules, a supply connection, adapted
for the supply of oxygen to said inlet port, and a discharge
connection, adapted for the discharge of ozone from said
outlet port, said module rack having a collective inlet port,
from which third conduits are provided within said module
rack up to each of the supply connections, and a collective
outlet port, from which fourth conduits are provided within
sald module rack up to each of the discharge connections.

3. The ozone generator system according to claim 2,
wherein the flow distance between said collective inlet port
and said collective outlet port has the same length through
cach and any one of the block modules comprised 1n the
module rack.

4. The ozone generator system according to claim 3,
wherein the block module comprises the block rack sup-
porting a lying-down block comprising the multitude of
ozone generators, and wherein said module rack 1s arranged
for supporting a multitude of block modules, located one
above the other.

5. The ozone generator system according to claim 4,
wherein, for the block rack said supply and discharge
connections are equipped with shut-off valves, the block
module thereby being removable from said module rack
without any 1nfluence on the other block modules comprised
in the block rack.

6. The ozone generator system according to claim 4,
wherein gas connections 1n the block module between a port
connectable to an oxygen source and a port connectable to
an ozone reservoir, are formed without hoses.

7. The ozone generator system according to claim 1,
wherein the generators comprised include coolant ducts
provided 1n the respective ground electrode, wherein a
coolant inlet port 1s provided on said block rack, and a
multitude of first coolant inlet ducts extending from said
coolant inlet port to the coolant ducts of one generator each,
are defined within said block rack, and wherein a coolant
outlet port 1s provided on said block rack and a multitude of
first coolant outlet ducts extending from the coolant ducts of
one generator each to said coolant outlet port, are defined
within said block rack.

8. The ozone generator system according to claim 7,
wherein the flow distance between said coolant inlet port
and said coolant outlet port has the same length through each
and any one of the generators comprised in the block
module.

9. The ozone generator system according to claim 8,
wherein said block module can be placed in a module rack,
adapted for supporting a multitude of such block modules 1n
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an arrangement where the block modules are removable by
means of a simple operation, said module rack comprising,
for each of the block modules, a first coolant connection
adapted for the supply of coolant to said coolant inlet port,
and a second coolant connection adapted for the discharge of
coolant from said coolant outlet port, said module rack
having a collective coolant inlet, from which second ilet
ducts are provided, within said module rack, up to each ot
the first coolant connections, and a collective coolant outlet,
from which second coolant outlet conduits are provided,
within said module rack, to each of the second coolant
connections.

10. The ozone generator system according, to claim 9,
wherein the flow distance between said collective coolant
inlet and said collective coolant outlet has the same length
through each and any one of the block modules comprised
in the module rack.

11. The ozone generator system according to claim 10,
wherein a bleeding valve 1s provided in connection with said
collective coolant outlet, adapted for de-aeration of the
coolant within the ozone generator system.

12. The ozone generator system according to claim 1,
wherein said block module can be placed 1n a module rack,
adapted for supporting a multitude of such block modules 1n
an arrangement where the block modules are removable by
means of a simple operation, said module rack comprising,
for each of the block modules, a supply connection, adapted
for the supply of oxygen to said inlet port, and a discharge
connection, adapted for the discharge of ozone from said
outlet port, said module rack having a collective inlet port,
from which third conduits are provided within said module
rack up to each of the supply connections, and a collective
outlet port, from which fourth conduits are provided within
sald module rack up to each of the discharge connections.

13. The ozone generator system according to claim 12,
wherein the flow distance between said collective inlet port
and said collective outlet port has the same length through
cach and any one of the block modules comprised in the
module rack.

14. The ozone generator system according to claim 13,
wherein the block module comprises the block rack sup-
porting a lying-down block comprising the multitude of
ozone generators, and wherein said module rack 1s arranged
for supporting a multitude of block modules, located one
above the other.

15. The ozone generator system according to claim 14,
wherein, for the block rack said supply and discharge
connections are equipped with shut-off valves, the block
module thereby being removable from said module rack
without any 1nfluence on the other block modules comprised
in the block rack.

16. The ozone generator system according to claim 14,
wherein gas connections 1n the block module between a port
connectable to an oxygen source and a port connectable to
an ozone reservoir, are formed without hoses.

17. An ozone generator system comprising:

a first plurality of adjacent ozone generators arranged 1n
parallel with each one of the ozone generators of the
first plurality of ozone generators having (a) an oxygen
inlet, an ozone discharge outlet, and an ozone flow path
leading from the oxygen 1nlet through one of the ozone
generators of the first plurality of adjacent ozone gen-
erators to the ozone discharge outlet, and (b) a coolant
inlet, a coolant outlet, and a coolant flow path leading
from the coolant inlet to the coolant outlet;

a second plurality of adjacent ozone generators arranged
in parallel with each one of the ozone generators of the
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second plurality of ozone generators having (a) an
oxygen 1nlet, an ozone discharge outlet, and an ozone
flow path leading from the oxygen 1nlet through one of
the ozone generators of the second plurality of adjacent
ozone generators to the ozone discharge outlet, and (b)
a coolant inlet, a coolant outlet, and a coolant flow path
leading from the coolant inlet to the coolant outlet;

a module rack carrying the first and second plurality of
adjacent ozone generators with the first plurality of
adjacent ozone generators arranged as a first module
that 1s removable from the module rack and the second
plurality of adjacent ozone generators arranged as a
second module that 1s removable from the module rack;

and

wherein the ozone flow paths of all of the ozone genera-
tors have substantially the same flow path length and
the coolant flow paths of all of the ozone generators
have substantially the same flow path length.

18. An ozone generator system according to claim 17
wherein each one of the ozone flow paths 1s defined by a
conduit having at least one junction that 1s arranged without
any joint.

19. An ozone generator system according to claim 17
wherein the rack has an oxygen inlet arranged to commu-
nicate oxygen to each one of the oxygen inlets of each one
of the ozone generators and an ozone outlet arranged to
receive ozone from each one of the ozone outlets of each one
of the ozone generators.

20. An ozone generator system comprising:

a first plurality of adjacent ozone generators arranged in
parallel with one another with each one of the ozone
generators of the first plurality of ozone generators
having (a) an oxygen inlet, an ozone discharge outlet,
and an ozone flow path leading from the oxygen inlet
through one of the ozone generators of the first plurality
of adjacent ozone generators to the ozone discharge
outlet, and (b) a coolant inlet, a coolant outlet, and a
coolant flow path leading from the coolant inlet to the
coolant outlet;

a second plurality of adjacent ozone generators arranged
in parallel with one another with each one of the ozone
generators of the second plurality of ozone generators
having (a) an oxygen inlet, an ozone discharge outlet,
and an ozone flow path leading from the oxygen inlet
through one of the ozone genecrators of the second
plurality of adjacent ozone generators to the ozone
discharge outlet, and (b) a coolant inlet, a coolant
outlet, and a coolant flow path leading from the coolant
mlet to the coolant outlet;

a rack carrying the first and second plurality of adjacent
ozone generators with the first plurality of adjacent
ozone generators arranged as a first module that 1s
removable from the rack and the second plurality of
adjacent ozone generators arranged as a second module
that 1s removable from the rack with ozone generators
of the second plurality of ozone generators being 1n line
with ozone generators of the first plurality ozone
generators, wherein the,rack has an oxygen inlet pro-
viding oxygen to each oxygen inlet of each ozone
generator, and the rack has an ozone discharge that
receives ozone generated by each ozone generator from
the ozone outlet of each ozone generator and permits
discharge of the ozone; and

wherein the ozone flow paths of all of the ozone genera-
tors 1n the first module have the same flow path length
and the ozone flow paths of all of the ozone generators
in the second module have the same flow path length.
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21. An ozone generator system comprising:

a first plurality of ozone generators arranged side-by-side
in parallel in a first module of generally rectangular
cross section with each ozone generator having an
ozone tlow path;

a second plurality of ozone generators arranged side-by-
side 1n parallel 1n a second module of generally rect-
angular cross section with each generator having an
ozone flow path;

a rack that removably receives and retains the first and
second modules and arranges them along a common
plane;

wherein the flow path length of each one of the ozone flow
paths of each one of the ozone generators 1s substan-
tially the same.

22. An ozone generator system according to claim 21
wherein the rack has a plurality of generally longitudinally
extending conduits that are each disposed along one side of
cach one of the modules and a plurality of pairs of trans-
versely extending ducts with each one of the ducts disposed
along another side of one of the modules with each one of
the conduits and the ducts arranged to permit flow of gas and
coolant therethrough.

23. An ozone generator system according to claim 21
wherein each module 1s comprised of a plurality of pairs of
ozone generators and the rack 1s constructed and arranged to
receive and retain a plurality of pairs of modules.

24. An ozone generator system comprising:

a first plurality of ozone generators arranged side-by-side
in parallel in a first module of generally rectangular
cross section with each ozone generator having an
oxygen 1nlet and an ozone outlet;

a second plurality of ozone generators arranged side-by-
side 1n parallel 1n a second module of generally rect-
angular cross section with each generator with ozone
generator having an oxygen inlet and ozone outlet;

a rack comprised of a plurality of spaced apart longitu-
dinally extending and parallel supports with integral
conduits and a plurality of pairs of parallel supports
with integral ducts that each extends transversely rela-
tive to the conduits from one of the conduits to another
onc of the conduits with the rack having an oxygen
intake that communicates oxygen to the oxygen inlet of
cach one of the ozone generators and an ozone dis-
charge arranged to receive ozone generated by each one
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of the ozone generators wherein a plurality of flow
paths are defined between the oxygen intake and the
ozone discharge and through each ozone generator that
have substantially the same flow path length.

25. An ozone generator system comprising:

a first plurality of adjacent ozone generators arranged in
parallel with one another with each one of the ozone
generators of the first plurality of ozone generators
having (a) an oxygen inlet, an ozone discharge outlet,
and an ozone flow path leading from the oxygen inlet
through one of the ozone generators of the first plurality
of adjacent ozone generators to the ozone discharge
outlet, and (b) a coolant inlet, a coolant outlet, and a
coolant flow path leading from the coolant inlet to the
coolant outlet;

a second plurality of adjacent ozone generators arranged
in parallel with one another with each one of the ozone
generators of the second plurality of ozone generators
having (a) an oxygen inlet, an ozone discharge outlet,
and an ozone flow path leading from the oxygen inlet
through one of the ozone generators of the second
plurality of adjacent ozone generators to the ozone
discharge outlet, and (b) a coolant inlet, a coolant
outlet, and a coolant flow path leading from the coolant
mlet to the coolant outlet;

a ladder-shaped rack carrying the first and second plural-
ity of adjacent ozone generators with the first plurality
of adjacent ozone generators with the rack having an
oxygen 1nlet that enables oxygen to be provided to each
oxygen 1nlet of each ozone generator, an ozone dis-
charge that enables ozone outputted from each ozone
generator to be discharged from the rack, a coolant
intake that enables coolant to be provided to the coolant
inlet of each ozone generator and a coolant discharge
that enables coolant from all of the ozone generators to
be discharged from the rack; and

wherein each one of the ozone flow paths defined from the
oxygen 1nlet of the rack through each one of the ozone
generators to the ozone discharge of the rack has
substantially the same flow path length, and each one of
the coolant flow paths defined from the coolant intake
of the rack through each one of the ozone generators to
the coolant discharge of the rack has substantially the
same flow path length.
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